Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.004 Å; R factor = 0.035; wR factor = 0.082; data-to-parameter ratio = 7.4.
In the title compound, C 20 H 24 O 5 , the six-membered pyranose ring adopts a chair conformation. The dihedral angle between the planes of the phenyl groups of the benzyl substituents is 63.1 . Two types of intermolecular O-HÁ Á ÁO hydrogen bonds lead to the formation of infinite chains along the b axis. Only weak C-HÁ Á ÁO contacts exist between neighboring chains.
Related literature
For syntheses of this and similar compounds, see: Barker (1970) ; Doboszewski (1997 Doboszewski ( , 2009 ); Doboszewski & de Siqueria (2010); Hartman (1970a,b) . For related structures, see: Boeyens et al. (1983) ; Doboszewski & Nazarenko (2003) ; Guiry et al. (2008); Hong et al. (2005) ; Vidra et al. (1982) . For conformations of six-membered rings, see: Schwarz (1973) ; Cremer & Pople (1975) ; Boeyens & Dobson (1987) . For hydrogen bonding in carbohydrate chemistry, see Gilli & Gilli (2009) ; Desiraju & Steiner (1999) ; Jeffrey (1997) , and references therein. Table 1 Hydrogen-bond geometry (Å , ). Data collection: GIS (Bruker, 2010) ; cell refinement: APEX2 (Bruker, 2010) and SAINT (Bruker, 2009 ); data reduction: SAINT and XPREP in SHELXTL (Sheldrick, 2008a); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008a); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008a); molecular graphics: ORTEP-3 for Windows (Farrugia, 1999) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: PLATON (Spek, 2009).
Experimental
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA O4-H4Á Á ÁO5 i 0.
2,6-Anhydro
Comment A target compound of our (BD and ECS) synthetic research, 2,5-anhydro-D-glucitol (compound 2 in Fig. 1) is technically a β-C-glycoside of D-arabinofuranose. We prepared it in its protected form 4 starting from 2,3,5-tri-O-benzyl-D-arabinofuranosyl chloride or bromide (Doboszewski, 1997 (Doboszewski, , 2009 ). The structure of 4 was confirmed by X-ray crystallography (Doboszewski & Nazarenko, 2003) . Since this procedure furnished low and variable yields, we focused our attention on an alternative method, i.e. acid-catalyzed dehydration of D-mannitol 1 (Barker, 1970; Hartman, 1970a,b; Doboszewski & de Siqueria, 2010) . The original patented procedure (Hartman, 1970a,b) was modified by using vacuum-dry chromatography to isolate the acetonide 4, which was subsequently used to obtain the corresponding di-O-benzyl derivative 8 (Doboszewski, 1997) . During the synthesis of 8 at a ca 30 g scale (see Fig. 1 ) we have noticed the presence of a minor byproduct which is more polar than the expected 8. This compound was formed in a very low yield (ca 1%) and its 1 H NMR spectrum was practically intractable and showed an aromatic:aliphatic H atom ratio of 1:1.4. Using single-crystal X-ray diffraction (this present study) it was identified as 2,6-anhydro-1,3-di-O-benzyl-D-mannitol 9. Evidently, the main cyclization route to form 2,5-anhydro-D-glucitol 2 was accompanied by a minor pathway to form 3 together with other dehydration products (Barker, 1970) . Both acetonides 4 and 5 migrated jointly during chromatography, but become separable after transformation into the corresponding di-benzyl ethers 8 and 9, respectively (Fig. 1) .
The absolute structure of the title compound is known from the synthetic route which does not affect stereogenic atoms of the starting D-mannitol. In the crystal structure of title compound (Fig. 2 ), all bond lengths and bond angles have standard dimensions. The high flexibility of the oxymethylene fragment results in elongated thermal ellipsoids of atoms O1 and C10.
The six-membered phenyl rings are flat within 0.01 Å. Fig. 3 shows that the pyranose ring adopts a chair conformation (Schwarz, 1973) with atoms C1, C2, C5, and C6 being within 0.01 Å from their mean plane, and atoms O1 and C4 at a distances of 0.68 and 0.64 Å. A quantitative analysis of the ring conformations was performed using the method of Cremer and Pople (Cremer & Pople, 1975; Boeyens & Dobson, 1987) supplementary materials sup-2
Only weak C-H···O (Table 1) contacts exist between neighboring chains. Similar bonds were observed in various carbohydrates (Desiraju & Steiner, 1999) . A short intramolecular contact between oxygen O3 and H atom H1A of neighboring methylene group may additionally stabilize the conformation of the molecule.
Experimental
Crystals of the title compound were obtained as a side product of dehydration of D-mannitol ( Fig. 1) : 139.02, 138.42, 128.21, 128.10, 127.63, 127.39, 127.28, 78.66, 75.98, 74.36, 73.76, 72.33,* 69.77,* 69.69,* 69 .29 (* negative signals in the Attached Proton Test).
FT-IR (Nicolet 400, diamond ATR): 3330 (very strong), 3064, 3033, 2916, 2862, 1495, 1452, 1328, 1082, 1067, 890, 692 , 606, 530 cm -1 .
Raman (Raman Systems 2.0; 785 nm laser): 1603, 1466, 1342, 1278, 1202, 1174, 1004 (very strong) , 945, 821, 617, 431, 186 cm -1 .
Refinement
The chirality of the title compound was known from the synthetic route. Therefore, Friedel pairs were treated as equivalents at data processing and were merged at refinement. Reflection 0 0 1 was obstructed by the beam stop and was omitted.
All H atoms were positioned geometrically with U iso (H) = 1.2 or 1.5U eq (C) with refined torsion angles for H4 and H5 (AFIX 147 command in SHELXL (Sheldrick, 2008a) ). 0.0307 (9) 0.0287 (10) 0.0270 (8) 0.0029 (7) 0.0009 (6) −0.0007 (7) O3 0.0340 (8) 0.0391 (10) 0.0257 (7) 0.0029 (8) 0.0014 (6) 0.0036 (7) O4 0.0506 (11) 0.0277 (10) 0.0382 (9) 0.0118 (9) −0.0026 (7) −0.0040 (7) O5 0.0257 (8) 0.0284 (10) 0.0397 (9) 0.0018 (7) 0.0072 (6) 0.0026 (7) supplementary materials sup-9 
